•STATICS OF A PARTICLE.-ATTRACTION.    19?
on external points the same force as /'; and on internal points a force equal and opposite to that of /.
528. As an example of exceedingly great importance in the theory of electricity, let M consist of a positive mass, m,.' concentrated at a point /, and a negative mass, — m'y at /'; and let £ be a spherical surface cutting //' and //' produced in points Ay A,y such that
IA : AI':: IA. : I>A :: m : m'.
'             \
Then, by a well-known geometrical proposition, we shall have IE : IE :: m : mf-f .and
nf
therefore
Hence, by what we have just seen, one and the same distribution of matter over S will produce the same force as m' through all external space, and the same as. tn through all the space within 5. And,
finding the resultant of the forces    % in JSf and    rwa in f'J?, pro-
duced, which, as these forces are inversely as IE, to I'JEt is (§223) equal to
m          ,     m         r
.
we conclude that the density in the shell at J5 i£
x
That the shell thus constituted does attract external points as if its •mass were collected at /', and internal points as a certain mass collected at I, was proved geometrically in § 491 above.
629,    If the spherical surface is given, and omjof 'the points, /, /',
' CA* 4br instance 7, the other is found by taking. C7'= -^ ; and for the
mass to be placed at it we have
CA
CT
Hence, if we have any number of particles *«,, m9, etc., at points /„ 78, etc., situated without S, we may find in the same way corresponding internal points /',, /*„, etc., and masses infit #/A'B> etc:; and, by adding the expressions for the density at JS given for each pair by the preceding formula, we get a spherical shell of matter which has the property of acting on all external space with the same force as —*»',, -w'fi, eta, and on all internal points with a force •tqual and opposite to that of mv mt, etc.orce at C was found to be
